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STATE-OF-THE-ART PAPERISTATE-OF-THE-ART PAPER891Quantifying Myocardial Fibrosis With Cardiovascular Magnetic ResonanceNathan Mewton, Chia Ying Liu, Pierre Croisille, David Bluemke, João A. C. Lima
Mewton and colleagues review the pathologic changes that produce myocardial fibrosis and
the various mechanisms to detect and quantify these changes. Endomyocardial biopsies are
the gold standard for detecting and quantifying the extent of myocardial fibrosis, but they are
invasive and rarely performed. Late gadolinium enhancement (LGE) can detect the
distribution of fibrosis, but it is insensitive and qualitative rather than quantitative. T1
mapping is a newer method that directly measures the T1 relaxation times and allows signal
quantification on a standardized scale of each myocardial voxel. While there are few clinical
studies currently available, this technique may be sensitive enough to use myocardial fibrosis
as a surrogate end point in clinical studies.CLINICAL RESEARCH INTERVENTIONAL CARDIOLOGY
904mprovement in Mortality Risk Prediction of
PCI by Adding a “Compassionate Use” VariableFrederic S. Resnic, Sharon-Lise T. Normand, Thomas C. Piemonte, Samuel J. Shubrooks, Katya Zelevinsky,
Ann Lovett, Kalon K. L. Ho
Resnic and colleagues reviewed data from the Massachusetts hospital-specific percutaneous
coronary intervention (PCI) mortality registry that included 3 attributes not collected by the
National Cardiovascular Data Registry instrument. These “compassionate use” (CU) variables
included coma on presentation, active hemodynamic support during PCI, and
cardiopulmonary resuscitation at PCI initiation. For patients presenting with cardiogenic
shock or ST-segment elevation myocardial infarction, unadjusted mortality was 5.7%. Nearly
2% of these procedures had at least 1 CU feature, and 70% of those patients died. This
analysis shows that a small proportion of patients at extreme risk for post-PCI mortality can
be identified using pre-procedural factors not routinely collected.
Editorial Comment: Eric D. Peterson, p. 912(continued on page A-20)
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914ouble Kissing Crush Technique for Bifurcation Lesions
Reduces TVR Compared With Provisional StentingShao-Liang Chen, Teguh Santoso, Jun-Jie Zhang, Fei Ye, Ya-Wei Xu, Qiang Fu, Jing Kan,
Chitprapai Paiboon, Yong Zhou, Shi-Qing Ding, Tak W. Kwan
Chen and colleagues compared 2 techniques for performing percutaneous coronary
interventions on bifurcation lesions. Provisional stenting (PS) focuses on the main vessel
(MV); if the side branch (SB) develops a 50% stenosis, a greater than type B dissection, or
decreased flow, it is ballooned and T-stented if necessary. Double kissing (DK) crush involves
stenting the SB, balloon crush in the MV, first kissing balloon inflation, stenting the MV,
and final kissing balloon inflation. Of the patients assigned to PS, 29% required a stent in the
SB. At 8 months, angiographic restenosis rates in the MV and SB were significantly lower
with the DK technique. Target vessel revascularization (TVR) was more than twice as likely
in the PS group. DK crush was associated with significant reductions of angiographic
restenosis and TVR in this randomized multicenter study.HEART FAILURE
921V Failure Due to Chronic Pressure Overload
Is Associated With a Reduction in LV MassMaxim Hardziyenka, Maria E. Campian, Herre J. Reesink, Sulaiman Surie, Berto J. Bouma,
Maarten Groenink, Christine A. Klemens, Leander Beekman, Carol A. Remme, Paul Bresser, Hanno L. Tan
Hardziyenka and colleagues used cardiac magnetic resonance imaging and a mouse model to
study whether left ventricular (LV) underfilling, as occurs in patients with right ventricular
(RV) failure secondary to chronic thromboembolic pulmonary hypertension (CTEPH), results
in reduced LV mass. Patients were studied before and after pulmonary endarterectomy (PEA)
and compared with healthy volunteers. At baseline, CTEPH patients with RV failure (right
ventricular ejection fraction [RVEF] 45%) had significantly lower LV free wall mass index.
fter PEA, LV free wall mass index increased and RVEF improved. Compared with
ontrols, rats with RV failure had reduced LV free wall mass and smaller LV free wall
yocytes. RV failure in patients with CTEPH is associated with a reversible reduction in LV
ree wall mass, likely due to myocyte shrinkage and atrophic remodeling.
ditorial Comment: Louis J. Dell’Italia, p. 929(continued on page A-24)
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931ight-Sided Ablation Improves Clinical and
Electrophysiologic Outcomes After Surgical Maze ProcedureFrancesco Onorati, Giovanni Mariscalco, Antonino Salvatore Rubino, Filiberto Serraino, Francesco Santini,
Andrea Musazzi, Catherine Klersy, Andrea Sala, Attilio Renzulli
Onorati and colleagues reviewed data from 141 patients with permanent atrial fibrillation
(AF) who underwent mitral surgery plus a maze procedure. The surgical procedures were
subdivided based on the radiofrequency ablation applied: “limited” involved a left atrial lesion
set and “extensive” combined left and right atrial lesion sets of the maze  ganglionic plexi
isolation. The prevalence of AF over time was lower in the “extensive” arm (adjusted relative
risk: 0.10). Rates of hospitalization for heart failure and the combined end point of death/
hospitalization were also lower in the “extensive” arm. The addition of right-sided ablation
improves clinical and electrophysiological results after the maze procedure.HEART RHYTHM DISORDERS
941atients With LQTS and Syncope Are at High Risk
for Subsequent Events Regardless of QTc DurationJudy F. Liu, Christian Jons, Arthur J. Moss, Scott McNitt, Derick R. Peterson, Ming Qi, Wojciech Zareba,
Jennifer L. Robinson, Alon Barsheshet, Michael J. Ackerman, Jesaia Benhorin, Elizabeth S. Kaufman,
Emanuela H. Locati, Carlo Napolitano, Silvia G. Priori, Peter J. Schwartz, Jeffrey Towbin, Michael Vincent,
Li Zhang, Ilan Goldenberg, for the International Long QT Syndrome Registry
While several criteria have proven useful for predicting the risk of a first syncopal event in
children and adolescents with congenital long QT syndrome (LQTS), there is less data for
predicting the risk of subsequent events after the first. Liu and colleagues used data from the
International LQTS Registry to identify risk factors for a subsequent event. Patients who
experienced 1 episode of syncope had a 6- to 12-fold higher rate of subsequent fatal/near-
atal events. This risk was independent of corrected QT interval (QTc) and LQTS genotype-
ex analysis. These results suggest that children and adolescents with LQTS who present
ollowing an episode of syncope are at high risk for subsequent syncopal episodes and fatal/
ear-fatal events regardless of QTc duration.VASCULAR DISEASE
951evelopment and Validation of a Novel Method to Derive
Central Aortic Systolic Pressure From the Radial Pressure WaveformBryan Williams, Peter S. Lacy, Peter Yan, Chua-Ngak Hwee, Chen Liang, Choon-Meng Ting
Williams and colleagues report on their attempt to develop and validate a method to
noninvasively derive the central aortic systolic pressure (CASP) from radial artery pressure
waveforms in humans. CASP is an important independent determinant of clinical outcomes,
but typically requires invasive measurement or mathematical assumptions that have not been
widely validated. The N-point moving average (NPMA) method, a mathematical low pass
filter, was developed and validated in 3 studies using different population cohorts. NPMA
with a one-fourth sampling frequency correlated with CASP, and this accuracy was confirmed
in 2 additional cohorts. These results will simplify the noninvasive measurement of CASP.(continued on page A-25)
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962ecline in Functional Performance Predicts
Mobility Loss and Mortality in Patients With PADMary M. McDermott, Kiang Liu, Luigi Ferrucci, Lu Tian, Jack M. Guralnik, Yihua Liao,
Michael H. Criqui
McDermott and colleagues used data from a long-term study of subjects with peripheral
arterial disease (PAD) to determine if a decline in office-based functional performance
measures over 2 years would be associated with greater mobility loss and mortality. The
functional performance measures included a 6-min walk test and a measure of walking
velocity. Participants in the tertile with greatest 6-min walk decline had the higher rates of
mobility loss, all-cause mortality, and cardiovascular mortality compared with those with the
smallest decline. Similar trends were found for 4-m walking velocity. PAD participants with
declining functional performance are at increased risk for mobility loss and mortality.CARDIAC IMAGING971Periodontal Inflammation Linked to Carotid Plaque InflammationKenneth M. Fifer, Sadia Qadir, Sharath Subramanian, Jayanthi Vijayakumar, Amparo L. Figueroa,
Quynh A. Truong, Udo Hoffman, Thomas J. Brady, Ahmed Tawakol
Fifer and colleagues explored the possible link between periodontal inflammation and
atherosclerosis by reviewing 18F-fluorodeoxyglucose (FDG)-positron emission tomography
rom patients with coronary artery disease. Periodontal FDG uptake was associated with
DG uptake in the carotid artery and the aorta. Periodontal FDG uptake was compared with
arotid plaque macrophage infiltration in a subset of patients who underwent carotid
ndarterectomy and confirmed the relationship between periodontal FDG uptake and
nflammation within carotid artery plaques. These findings provide evidence for an association
etween periodontal and atherosclerotic disease.CARDIAC IMAGING
977NEF Correlated With Collagen Cross-Linking
and Tissue Doppler Findings of Diastolic DysfunctionMario Kasner, Dirk Westermann, Begoña Lopez, Regina Gaub, Felicitas Escher, Uwe Kühl,
Heinz-Peter Schultheiss, Carsten Tschöpe
Kasner and colleagues studied the relationship between echocardiographic analyses of diastolic
function and myocardial collagen content in patients with heart failure and normal ejection
fraction (HFNEF) who underwent endomyocardial biopsies (EMBs). Compared with control
patients, patients with diastolic dysfunction showed a significant increase in total collagen and
collagen-I, which was accompanied with enhanced collagen cross-linking. The degree of
collagen cross-linking was related to E= and E/E=, but not to flow Doppler. Patients with
FNEF have increased content of myocardial collagen type and collagen cross-linking, which
s associated with tissue Doppler abnormalities.(continued on page A-32)
FEBRUARY 22, 2011 (continued) A-32PRE-CLINICAL RESEARCH PRE-CLINICAL RESEARCH983Simvastatin Has Antiarrhythmic Effects in Canine PV Sleeve PreparationsSerge Sicouri, Brittany Gianetti, Andrew C. Zygmunt, Jonathan M. Cordeiro, Charles Antzelevitch
Sicouri and colleagues studied the electrophysiologic effects of simvastatin in canine
pulmonary vein (PV) sleeve preparations to understand if this medication may prevent atrial
fibrillation (AF). Simvastatin induced a small increase in action potential duration and a
significant decrease in action potential amplitude, take-off potential, and maximum rate of rise
of action potential. Simvastatin eliminated delayed afterdepolarizations (DADs) and DAD-
induced triggered activity. These data suggest that simvastatin exerts a direct antiarrhythmic
effect by suppressing triggers responsible for the genesis of AF.Editorial Comment: Gan-Xin Yan, Zuyi Yuan, p. 994
